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1 . (Currently Amended) A depletion mode floating gate transistor, comprising: 

a first source/drain region and a second source/drain region separated by a channel region 
in a substrate; 

a floating fate opposing the channel region and separated therefrom by a gate oxide; 
a control gate opposing the floating gate; aad 

wherein the control gate is separated from the floating gate by an asymmetrical low 
tunnel barrier intergate insulator ;jmd 

the asvmmqjrjpa|tow toftnej j>arrier inicrgatc. insulator having lower barrier height for an 
eras e operation than for a retention operation , 

2. (Currently Amended) The depletion mode floating, gate transistor of claim 1 . wherein the 
t asymmetrical tow tunnel barrier intergate insulator includes aluminum oxide (AfeOj). wherein 

'itit: aluminum oxide has a number of small compositional ranges such that gradients cnn.be 
.for med bv an electric field which produce different bonier heights at an interlace with the 
floating gate and control gate, 

3. (Original) the depletion mode floating gate transistor of claim 1 , whet ein the 
asymmetrical low tunnel barrier intergate insulator includes an asymmetrical transition metal 
o\idc. 

^ (Original) The depict ion mode float i ng gate t ransistor of cl aim 3 , where in i he 
symmetrical transition metal oxide is selected from the ^cup consisting of Ta^Oj, TiOj, ZrO*. 
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5. (Original) The depletion mode floating gate transistor of claim 1 , wherein the 
asymmetrical low tunnel barrier intergate insulator includes an asymmetrical Perovskite oxide 
tunnel barrier. 

6. (Original) The depletion mode floating gate transistor of claim 5, wherein the 
asymmetrical Perovskite oxide tunnel barrier is selected from the group consisting of 
SrBijTaaOj, SrTiO^ PbTi0 3 > and PbZr0 3 - 

7. (Original) The depiction mode floating gate transistor of claim 1 , wherein the floating 
£:ue includes a polysilicon floating gate having a metal layer formed thereon in contact with the 
symmetrical low tunnel barrier intergate insulator. 

8. (Currently Amended) The depletion mode floating gate transistor of claim 7, wherein the 
control gate inc ludes a polyst I icon control gate having a metal layer formed thereon in contact 

" with the asymmetrical low tunnel barrier intergate insulator, wherein the metal layer includes a 
rr.cial layer that has a different work function than the metal layer formed on the floating gate. 

0. (Original) The floating gate transistor of claim I , wherein the flouting gate transistor 
includes an n-channel type floating gale transistor. 

1 0. (Currently Amended) A vertical, depletion mode non volatile memory cell, comprising: 
a first source/drain region formed on a substrate; 

a body region including a channel region formed on the first source/drain region; 
a second source/drain region formed on the body region; 

a floating gate opposing the channel region and separated therefrom by a gate oxide; 
a control gate opposing the floating gate; and 

wherein the control gate is separated from the floating gate by an asymmetrical low 
tunnel barrier intergate insulator having a number of small compositional ranges such that 
gradients can be formed bv an electric field which produce different barrier heights at an 
i;-ior.fflcft with the floating gate and control gat« 
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1 1 . (Original) The vertical, depletion mode non volatile memory celt of claim 1 0, wherein 
the asymmetrical low tunnel barrier iritergate insulator includes an insulator selected from the 

tiro up consisting of AJ2O3, Ta 2 0 5 , Ti0 2 , ZrO?, Kb 2 0 5> SrBi 2 Ta 2 03, SrTiOj, PbTiO.?, and PbZiOj. ^ 

1 2. (Original) The vertical, depletion mode non volatile memory cell of claim 10, wherein ^ 
the floating gate includes a polysilicon floating gate having a metal layer formed thereon in ^ 
contact with the asymmetrical low tunnel barrier intergate insulator 

1 :;. (Currently Amended) The vertical, depletion mode non volatile memory cell ol claim 12* JTjft 

wherein the control gate includes a polysilicon control gate having a metal layer formed thereon CI 



\\\ contact with the asymmetrical low tunnel barrier intergate insulator, wherein the metal layer 
includes a meta! layer that has a different work function than the metal layer formed on the 
. floating gate. 

I A. (Currently Amended) The vertical , den let ion mode non volatile memory cell of claim 8 
J wherein the floating gate includes a vertical floating gate formed alongside of the body 



1 5. (Currently Amended) The vertical , depletion mode non volatile memory cell of claim 4*2 
J 4, wherein the control gate includes a vertical control gate formed alongside of the vertical 
Moating gate. 



! :\ (Currently Amended) The vertical , depletion mode non volatile memory cell of claim § 
V). wherein the floating gate includes a horizontally oriented floating gate formed alongside of 
thsbody region. 

i - . (Currently Amended) The vertical , depletion mode non volatile memory cell of claim 44 
J/>, wherein the control gate includes a horizontally oriented control gate formed above the 
horizontally oriented floating gate. 
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]'/. (Original} The non-volatile memory cell of claim \ 8, wherein First metal layer includes a 
parent metal for the asymmetrical metal oxide and the second metal layer includes a metal layer 
h-iving a work function in the range of 2 J eV to 5.8 eV. 

20. (Ori ginal) The non~ volatile memory cell of c laim 1 8, wherein the second metal layer is 
platinum (Pt) and the metal oxide intergate insulator is selected from the group consisting of 
1 ;0 2l SrTiOj, PbTiOj, and PbZrOj 



! 3. (Original) A non- volatile memory cell, comprising: 

a first source/drain region and a second source/drain region separated by a channel region 
in a substrate; 

a polysilicon floating gate opposing the channel region and separated therefrom by a gate I ^ 

CP 

oxide; 

a first metal layer formed on the polysilicon floating gate; ^5 
a metal oxide intergate insulator formed on the metal layer, wherein the metal oxide *Tp 
intergate insulator includes an asymmetrical metal oxide having a number of small compositional 



r .tnges such that gradients can be formed in an applied electric field which produce different \E$ 
barrier heights at an interface with the floating gate and control gate; pfj 
a second metal layer formed on the metal oxide intergate insulator, wherein the second Q 
metal layer has a different work function from the first metal layer; and 
a polysilicon control gate formed on the second metal layer. 



o 

"0 



2 1 . (Original) The non-volatile memory cell of claim 1 8, wherein the second metal layer is 
luminum and the metal oxide intergate insulator is selected from the group consisting of Ta^Os, 

Z:0 2f SrBi 3 Ta 2 0i, SrTiO*. PbTiOj, and PbZrOj. 

22. (Original) The non-volatile memory cell of claim 18, wherein the metal oxide intergate 
insulator is selected from the group consisting of AhOa, TajOs, TiO>, ZrO*, hft^Os, SrBbTa^, 
SrTiOj.PbriOj, and PbZrO*. 



2.1 . (Currently Amended) The non-volatile memory cell of claim <N> 18, wherein the floating 
pie tt&as&to* includes a vertical floating gate transiotor . 
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